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A  TABULATION  OF  SECTION  AERODYNAMIC  CHARACTERISTICS 
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SWEPT  WINGS  HAVING  THE  SAME  PLANFORM 
BUT  DIFFERENT  SURFACE  SHAPES 
By  Fmmft  Jean  Landrum 

SUMMARY 


The  section  normal- force  and  pitching-moment  coefficients  for  four 
sweptback  wings  with  different  surface  shapes  are  tabulated.  All  the 
wings  had  NACA  65AOO5  thickness  distributions,  50°  of  sweepback  at  the 
quarter  chord,  a  taper  ratio  of  0.20,  and  an  aspect  ratio  of  3*5*  There 
were  three  twisted  wings  and  one  flat  wing.  The  twisted  wings  had  6° 
of  washout  at  the  tip,  but  the  twist  variation  along  the  span  was  either 
linear,  quadratic,  or  cubic.  The  wings  were  tested  at  Mach  numbers  of 
1.6l  and  2.01  with  fixed  and  free  transition  through  a  Reynolds  number 
range  of  1.7  x  10^  to  3*6  x  10^.  Angle- of- attack  range  was  from  -20° 
to  20°. 


INTRODUCTION 


The  usefulness  of  camber  and  twist  in  the  design  of  efficient  wings 
for  supersonic  aircraft  has  been  given  considerable  study  over  the  past 
several  years.  Of  current  interest  is  the  prediction  of  the  changes  in 
aerodynamic  characteristics  of  wings  when  they  distort  under  variable 
flight  loads.  In  order  to  obtain  some  insight  into  these  problems  of 
distortion,  a  general  investigation  of  the  effects  of  arbitrary  camber 
and  twist  built  into  nearly  rigid  models  is  being  made  at  low  supersonic 
speeds  by  means  of  pres sure- distribution  and  force  tests.  The  tabu¬ 
lated  results  of  a  pressure  investigation  of  the  separate  effects  of 
camber  and  twist  on  the  aerodynamic  characteristics  of  a  sweptback  wing 
at  Mach  numbers  of  1.6l  and  2.01  are  presented  in  reference  1,  and  a 
limited  analysis  of  some  of  these  results  is  presented  in  reference  2. 
The  results  of  a  force  study  of  the  same  wings  are  given  in  reference  3* 
The  section  normal-force  and  pitching-moment  coefficients  for  the  flat 
and  twisted  wings  of  reference  1,  obtained  hy  streamwise  integration  of 
the  pressure  distributions,  are  tabulated  in  this  report.  No  analysis 
of  the  data  is  made. 
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SYMBOLS 


c  mean  aerodynamic  chord,  10.33  in. 

a  angle  of  attack  of  root  chord,  deg 


MODELS  AND  MODEL  MOUNTING 


Four  semispan  wings  with  the  same  planform  but  different  surface 
shapes  were  tested:  one  was  flat  (designated  wing  F),  and  three  were 
twisted  (designated  wings  1,  2,  and  3)»  These  designations  correspond 
to  those  used  in  references  1  and  3. 

All  of  the  wings  had  an  NACA  65AOO5  thickness  distribution,  50°  of 
sweepback  at  the  quarter- chord  line,  a  taper  ratio  of  0.20,  and  an 
aspect  ratio  of  3* 5*  A  plan  view  of  the  models  is  shown  in  figure  1. 

The  twisted  wings  were  derived  from  the  flat  wing  by  rotating  each  » 

spanwise  station  about  the  leading  edge.  Linear,  quadratic,  and  cubic 
spanwise  variations  of  twist  (wings  1,  2,  and  3>  respectively)  were 
used.  Each  twisted  wing  had  6°  of  washout  at  the  tip.  » 

The  flat  wing  had  six  streamwise  rows  of  orifices  located  at  0.05, 

0.20,  0.35*  0.50,  0.70,  and  0.90  semispan.  On  the  twisted  wings,  the 
0.90  semispan  station  was  omitted  and  replaced  by  stations  at  0.825 
and  O.95  semispan.  (See  fig.  1.) 

The  semi  span  wings  were  mounted  horizontally  in  the  tunnel  from  a 
turntable  in  a  boundary- layer  bypass  plate  which  was  located  vertically 
in  the  test  section  about  10  inches  from  the  tunnel  wall. 


TESTS  AND  TEST  PROCEDURES 


The  tests  were  conducted  in  the  Langley  4-  by  4-foot  supersonic 
pressure  tunnel  at  Mach  numbers  of  1.6l  and  2.01.  At  both  Mach  numbers 
all  the  wings  were  tested  with  fixed  and  free  transition.  Transition 
was  fixed  about  1/2  inch  from  the  wing  leading  edge  by  grains  of  No.  60 
carborundum. 

Angle  of  attack  was  changed  manually  by  rotating  the  turntable  on 
which  the  models  were  mounted  and  was  measured  by  a  vernier  scale  out¬ 
side  the  tunnel.  The  angle-of-attack  range  was  from  -20°  to  20°  although 
the  complete  range  was  not  obtained  for  all  wings  at  all  test  conditions. 


VH  VJ1  VO  M  f 


5 


Tunnel  stagnation  pressures  of  8  and  15  pounds  per  square  inch  absolute 
were  used  to  provide  a  range  of  Reynolds  numbers,  based  on  c,  from 

1.7  x  106  to  3.6  x  106. 

Measurements  of  tip  deflection  made  during  the  tests  indicated  a 
maximum  in  aeroelastic  twist  variation  for  all  wings  occurred  near  an 
angle  of  attack  of  10°  and,  for  a  stagnation  pressure  of  15  pounds  per 
square  inch  absolute,  amounted  to  about  1.5°  of  washout.  Lower  angles 
of  attack  or  lower  stagnation  pressures  gave  proportionately  smaller 
values  of  aeroelastic  tip  twist. 


TABLES 


The  section  normal-force  and  pitching-moment  coefficients  for  the 
various  spanwise  stations  are  presented  in  tables  1  to  4  for  the  four 
wings.  Table  1  is  for  the  flat  wing  (wing  F) ;  tables  2,  3>  and  4  are 
for  the  wings  with  linear,  quadratic,  and  cubic  variations  of  twist 
(wings  1,  2,  and  3>  respectively).  For  any  given  table,  the  order  of 
parameter  change  is  from  free  to  fixed  transition,  from  lower  to  higher 
Reynolds  number,  and  from  lower  to  higher  Mach  number. 


Langley  Research  Center, 

National  Aeronautics  and  Space  Administration, 

Langley  Air  Force  Base,  Va. ,  January  31  >  1962. 
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TABLE  1.-  AERODYNAMIC  CHARACTERISTICS  EOR  WING  F 


MACH  NUMBER  ■  1,61 


REYNOLDS  NUMBER  *  1,9  MILLION 


EREE  TRANSITION 
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TABLE  1.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  F 

CONTINUED 


MACH  NUMBER  ■  1*&1 


REYNOLDS  NUMBER  •  3*6  MILLION 


TRANSITION 
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TABLE  1.-  AERODYNAMIC  CHARACTER l STICS  FOR  WING  F 

CONTINUED 

MACH  NUMKR  •  1*61  REYNOLDS  NUMtCR  •  3*6  MILLION  F1XED  TRANSITION 
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TABLE  1.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  F 

CONTINUED 


MACH  NUMBER  ■  2*01  REYNOLDS  NUMBER  •  1,7  MILLION  FREE  TRANSITION 
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TABLE  1.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  F 

CONTINUED 


MACH  NUMBER  ■  2*01 


REYNOLDS  NUMBER  ■  1(7  MILLION 


F1XED  TRANSITION 
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TABLE  1.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  F 

CONTINUED 


MACH  NUMBER  ■  2.01  REYNOLDS  NUMBER  •  3.1  MILLION  TRANSITION 
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TABLE  1.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  F 

CONCLUDED 


MACH  NUMBER  ■  2*01  REYNOLDS  NUMBER  •  3>1  MILLION  FIXED  TRANSITION 
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TABLE  2.-  AERODYNAMIC  Cl 


MACH  NUMBER  •  1.61  REYNOLDS  NUMI 


■1 
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TABLE  2.- AERODYNAMIC  CHARACTERISTICS  FOR  WING  1 
CONTINUED 

MACH  NUMBER  •  i,4i  REYNOLDS  NUMBER  •  1.9  MILLION  FIXED  TRANSITION 

I  ™  FRACTION  OF  SEMI  SPAN 


.05  .20  .35  .50  .70  .825  .95 
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TABLE  2.- AERODYNAMIC  CHARACTERISTICS  FOR  WING  1 
CONTINUED 


MACH  NUMBER  •  1.61  REYNOLDS  NUMBER  •  3.6  MILLION  FREE  TRANSITION 
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TABLE  2.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  1 
CONTINUED 


MACH  NUMBER  •  1.61  REYNOLDS  NUMBER*  3.6  MILLION  FIXED  TRANSITION 
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TABLE  2.-  AERODYNAMIC  CHARACTERISTICS  FOR  MING  1 
CONTINUED 


MACH  NUMBER  •  2.01  REYNOLDS  NUMBER*  1.7  MILLION  FREE  TRANSITION 


TABLE 


if  AERODYNAMIC  CHARACTERISTICS  FOR  WIN6  1 
CONTINUED 


MACH  NUMBER  •  2.01  RCVNOLOI  NUMBER*  3.1  MILLION  FREE  TRANSITION 


FRACTION  OF  SEMI  SPAN 

« . 

.0} 

.20 
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20 
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SECTION  PITCHINS-MOMENT  CM 

EFFICIENT 

-20 
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TABLE  2.-  aerodynamic  characteristics  for  WING  1 
CONCLUDED 


MACH  NUMBER  •  2.01  REYNOLDS  NUMBER  •  3.1  MILLION  FIXED  TRANSITION 
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table  3.-  aerodynamic  characteristics  for  wing  2 


MACH  NUMBER  •  1.61  REYNOLDS  NUMBER*  1.9  MILLION  FREE  TRANSITION 
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ST1CS  FOR  WING  2 


'  MILLION  FIXED  TRANSITION 
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TABLE  Sr  AERODYNAMIC  CHARACTERISTICS  FOR  WING  2 
CONTINUED 


MACH  NUMBER  •  1.61  REYNOLDS  NUMBER*  3.6  MILLION  FIXED  TRANSITION 
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table  3.-  aerodynamic  characteristics  FOR  WING  2 

CONTINUED 


MACH  NUMBER  •  2.01  REYNOLD!  NUMBER  ■  1,7  MILLION  FREE  TRANSITION 


Hi 
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mSB  «T^Hl 

12 

.146 

.056 

-.059 

■  E 

-.154 

9B9  1 "  WM 

14 

16 

.194 

.068 

-.073 

-.155 

-.218 

-.205 

-.170 

IB 

20 

.269 

.069 

-.103 

-.208 

-.288 

-.273 

-.230 

q 
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TABLE  3.- AERODYNAMIC  CHARACTERISTICS  FOR  WING  2 
CONTINUED 


MACH  NUMBER  •  2.01  REYNOLDS  NUMBER*  1.7  MILLION  FIXED  TRANSITION 


m 

FRACTION  OF  SEMI SPAN 

H 

.03 

.20 

.35 

.30 

.70 

.823 

.93 

SECTION  NORMA 

L-FORCE  COEFFICIENT 

1 

sn 

-.636 

-.437 

-.360 

-.312 

-.418 

-.341 

-.247 

MR 

■9 

-.362 

-.466 

11119  -  - 

-.297 

TMlo 

BTS 

-.313 

-.417 

M11S  •  "’mIS 

-.274 

“08 

fesiB  *  -  Tl^Bt 

-.270 

-.363 

la ! . .  S 

wSiS 

-.246 

BIBA 

-06 

j . ; 

-.219 

-.308 

iino^y  l.  .~^hs§i 

-.213 

-.163 

-Oa 

-.163 

-.229 

>16 ! ' :  fl 

-.186 

-.174 

-.140 

-02 

00 

-.030 

-.031 

-.070 

-.039 

-.081 

-.083 

-.078 

02 

0* 

.123 

.130 

.079 

.086 

.048 

.016 

-.007 

06 

.198 

.193 

.133 

.139 

.103 

.060 

.024 

08 

.276 

.263 

.201 

.226 

.158 

.103 

.038 

10 

.331 

.335 

.260 

.286 

.202 

.143 

.086 

12 

.439 

.414 

.308 

.346 

.249 

.179 

.114 

14 

16 

.391 

.542 

.417 

.446 

.326 

.241 

.139 

18 

20 

SECTION  RITCHINB-MOMCNT  COEFFICIENT 

-20 

mam 

“16 

-•210 

-.035 

.196 

.271 

.306 

.271 

-14 

-12 

-.163 

■ 

.266 

.236 

-10 

-.139 

an 

JSSw  - 

.245 

.220 

-08 

-.114 

B,  A; 

.218 

.200 

-06 

-.087 

.040 

.188 

.179 

-04 

-.061 

MSE  1  •  >  Sll 

.031 

Ml9r 

.153 

.151 

-02 

00 

-.009 

-.006 

.011 

.021 

.047 

.073 

.084 

02 

04 

.042 

.018 

.002 

1  .  TK 

IIS 

.007 

06 

.067 

-.003 

IsH 1  .ttSi 

MBS?'* « 

«» 

-.026 

08 

.093 

-.012 

sui!  1  am 

OS  ■  TOfi 

K  M 

-.063 

10 

.118 

iiB®  •  -ssn 

-.021 

iSs! 1  ns 

■T^Kul 

IK 

-.092 

12 

.143 

-.023 

|  \  7M 

-.157 

-.129 

16 

18 

20 

.196 

.072 

-.040 

-.163 

-.198 

-.213 

-.173 
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FRACTION  OF  SEMI  IRAN 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

| 

SECTION  NORMA 

.-FORCE  COEFFICIENT 

-.807 

-.740 

-.643 

-.643 

-.489 

-.893 

-.274 

-.616 

-.624 

-.614 

-.537 

-.420 

-.343 

-.247 

-.444 

-.463 

-.433 

-.432 

-.349 

-.291 

-.214 

-.284 

-.316 

-.284 

-.313 

-.265 

-.230 

-.173 

-.112 

-.128 

-.122 

-.180 

-.173 

-.160 

-.127 

-.027 

-.037 

-.031 

-.055 

-.070 

-.083 

-.077 

.123 

.131 

.135 

.083 

.044 

.011 

-.011 

.282 

.283 

.286 

.228 

.153 

.100 

.034 

.461 

.467 

.453 

.334 

.235 

.182 

.118 

.613 

.604 

.564 

.454 

.323 

.240 

.162 

.706 

.884 

.682 

.555 

.347 

.29* 

.202 

SECTION  F ITCH I NS- MOMENT  COEFFICIENT 


1 

• 

M 

O* 

o 

-.080 

HI 

.231 

.344 

.355 

-.201 

-.073 

1 

.207 

.292 

.308 

-.144 

-.0*0 

.047 

.1*4 

.241 

.2*0 

-.097 

-.032 

.024 

.117 

.180 

.204 

-.042 

-.026 

.001 

.0*8 

.11* 

.141 

-.007 

-.001 

.003 

.021 

.047 

.072 

.042 

.021 

-.014 

-.027 

-.030 

-.009 

.045 

.034 

-.031 

-.080 

-.104 

-.087 

.132 

.038 

-.037 

-.128 

-.174 

-.1*0 

.201 

.071 

-.073 

-.164 

-.223 

-.212 

.236 

.132 

-.043 

-.20* 

-.275 

-.2*4 

.307 

.270 

.234 

.10$ 

.137 

.OSS 

.011 

-.038 

-.127 

-.17* 

-.221 
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FRACTION  OF  SEMISPAN 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMA 

.-FORCE  COEFFICIENT 

-.612 

-.378 

“.373 

-.321 

-.626 

-.368 

-.233 

-.630 

-.617 

-.636 

-.616 

-.368 

-.263 

-.218 

-.266 

-.263 

“.280 

-.261 

-.266 

-.230 

-.173 

-.066 

-.033 

-.102 

-.162 

-.167 

-.132 

.001 

.000 

-.031 

-.035 

-.063 

-.078 

-.076 

.116 

.116 

.086 

.086 

.066 

.011 

-.010 

.263 

.266 

.223 

.225 

.166 

.066 

.053 

.622 

.623 

.356 

.368 

.266 

.173 

.109 

•  362 

.370 

.638 

.633 

.331 

.262 

.783 

.718 

.376 

.536 

.606 

.307 

.206 

SECTION  PITCHING- MOMENT  COEFFICIENT 


-.201 

-.063 

.071 

.166 

.276 

.313 

-.165 

-.036 

.068 

.136 

.216 

.263 

-.087 

-.063 

.020 

.108 

.166 

.206 

-.023 

-.026 

-.006 

.031 

.100 

.136 

.000 

.000 

.003 

.012 

.037 

.068 

.060 

.016 

-.003 

-.031 

-.028 

-.010 

.090 

.062 

-.016 

-.082 

-.062 

-.087 

.161 

.056 

-.036 

-.128 

-.130 

-.136 

.163 

.073 

-.051 

-.167 

-.205 

-.213 

.253 

.086 

-.072 

-.206 

-.230 

-.276 

28 
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TABLE  A.-  AERODYNAMIC  CHARACTERISTICS  FOR  WING  3 


MACH  NUMBER  •  1.61  REYNOLDS  NUMBER*  1.9  MILLION  FREE  TRANSITION 


mm 

FRACT 

ON  OF  SEMI  SPAN 

Q 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMAL-FORCE  COEFFICIENT 

-1.056 

-1.159 

-  1.056 

-.916 

-.623 

-.658 

-.283 

SB 

St'S 

-.761 

-.838 

-.859 

-.766 

-.576 

-.661 

-.287 

BStS 

-.569 

-.607 

-.572 

-.656 

-.395 

liMSS  1  ■  Sufi 

SSTS 

-.676 

-.506 

-.503 

-.385 

-.335 

ilSS!  ■  rHHH 

-os 

-.377 

-.396 

-.611 

-.339 

-.283 

lUH 1  -1  •^sli 

-06 

-.286 

-.299 

-.318 

-.268 

iSrlsB 1 

-0* 

-.193 

-.205 

-.222 

"'B  SI 

-.202 

-.171 

-0? 

-.096 

-.099 

-.120 

-.125 

"'in  .si 

-.166 

-.136 

00 

-.009 

-.010 

-.026 

-.035 

-.059 

-.080 

-.083 

02 

.080 

.087 

.075 

.058 

.020 

-.013 

-.033 

06 

.176 

.185 

.173 

.155 

.103 

.016 

06 

.270 

.287 

.276 

.255 

.188 

.061 

08 

.361 

.390 

.377 

.351 

.256 

SnlBi'tr"  *Bj§! 

.103 

10 

.656 

.686 

.680 

.651 

.306 

.220 

.139 

12 

.563 

.563 

.576 

.536 

.366 

.252 

.183 

16 

.737 

.768 

.763 

.696 

.666 

.373 

.255 

20 

1.011 

1.061 

1.032 

.863 

.567 

.397 

.232 

SECT 

ON  PITCHI N0-M0MENT  COEFFICIENT 

-.277 

-.066 

.182 

.361 

.660 

.616 

.310 

-.237 

-.071 

.165 

.311 

.606 

.398 

.316 

-16 

-12 

iSE=>*  - 

-.075 

.362 

.326 

-10 

iBi? 1  "  Sill 

-.063 

4HSP « ?  ssH 

BBss 

.305 

.300 

-08 

MSgS1  saB! 

-.050 

ISIS " "  sHS 

.256 

.268 

-06 

sHi! 1  •  ""^KB 

-.038 

•  108 

.222 

.218 

-06 

iSPldr  !  • 

-.025 

iBW  tT^BH 

.075 

.180 

.183 

-02 

SB® 1  • 

-.011 

.013 

.062 

ilMKY  *  '  '^Hf ! 

.125 

.166 

00 

-.000 

.006 

.013 

.070 

.087 

02 

ifii® 

.013 

-.005 

-.017 

.012 

.035 

06 

.027 

-.013 

-.069 

11111?  • 

-.051 

-.016 

06 

.061 

-.022 

-.086 

' "  ■§! 

-.111 

-.066 

08 

iif  HBfi 

.056 

-.032 

-.118 

J  ”Wm 

-.157 

-.110 

10 

IhW 

.066 

-.065 

-.162 

msB.  ' 

-.196 

-.150 

12 

.183 

.063 

-.058 

-.199 

-.237 

-.226 

-.200 

16 

.236 

.069 

-.101 

-.278 

-.335 

-.335 

-.277 

1  D 

20 

.286 

.067 

-.187 

-.363 

-.397 

-.355 

-.252 
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TABLE  4 r  AERODYNAMIC  CHARACTERISTICS  FOR  WING  3 
CONTINUED 


MACH  NUMBER  •  1.61  REYNOLDS  NUMBER  ■  1.9  MILLION  FIXED  TRANSITION 


■1 

FRACT 

ON  OF  SEMI  SPAN 

H 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMAL-FORCE  COEFFICIENT 

mm 

-1.060 

-1.161 

-1.069 

-.927 

-.646 

-.458 

-.281 

1: 

BS 

-.778 

-.850 

-.874 

-.788 

-.604 

-.432 

-.282 

■SIB 

BS 

-.570 

1  '  THi 

-.593 

-.496 

HBS 

-.469 

! 1 .  -E 

BSpSip 

-.512 

-.421 

-Or 

-.371 

U'-  £ 

-.369 

mmS  tBwiI 

-06 

-.283 

-.323 

-.309 

1SI1S!  ytTmm 

-0* 

-.189 

-.199 

-.226 

pili!  1  - 

-.223 

ISHc 

-02 

-.094 

-.097 

-.123 

-.139 

ittWm 

00 

-.006 

-.004 

-.020 

-.033 

-.058 

-.079 

-.081 

02 

.079 

.083 

.071 

.056 

.018 

-.017 

-.034 

04 

.173 

.185 

.171 

.157 

.104 

.016 

06 

.265 

.282 

.279 

.251 

.195 

.061 

OR 

.362 

.382 

.383 

.346 

.274 

iM&S. 

.104 

10 

.455 

.481 

.475 

.333 

.234 

.140 

12 

.549 

.569 

.580 

.532 

.386 

.276 

.191 

14 

16 

.735 

.747 

.757 

.692 

.507 

.403 

.268 

18 

20 

1.004 

1.059 

1.035 

.862 

.600 

.401 

.230 

SECTION  PITCHIN0-M0MENT  COEFFICIENT 

-20 

-.278 

-.065 

.183 

.367 

.457 

.413 

.307 

-18 

-16 

-.243 

-.069 

.150 

.323 

.427 

.390 

.309 

-14 

-12 

-.185 

1  'im 

.072 

.224 

.356 

.383 

jJjBB  l  z  vm 

-10 

-.155 

£p  |  'f 

.054 

.187 

.292 

.370 

-08 

-.123 

.043 

.143 

.255 

.275 

-06 

-.095 

.031 

.109 

.211 

.241 

-04 

-.065 

.023 

.076 

.148 

.194 

-02 

-.034 

-.011 

.015 

.043 

.092 

.122 

00 

-.002 

.002 

.004 

.013 

.038 

.068 

02 

.026 

.013 

-.004 

-.017 

-.012 

.015 

04 

.059 

.027 

-.013 

-.051 

-.067 

-.053 

06 

.089 

.040 

-.023 

-.082 

-.130 

-.116 

-.065 

08 

•  120 

.052 

-.033 

-.117 

-.188 

-.165 

-.112 

10 

.150 

.063 

-.045 

-.158 

-.229 

-.206 

-.151 

12 

.179 

.064 

-.062 

-.197 

-.267 

-.243 

-.208 

14 

16 

.236 

.071 

-.095 

-.277 

-.359 

-.361 

-.291 

1  0 

20 

.278 

.054 

-.188 

-.343 

-.419 

-.359 

-.251 
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REYNOLDS  NUMiER  1  3.6  MILLION 


FRACTION  OF  SEMISRAN 


• 

20 

.39 

.30 

.70 

.829  | 

-20 

-1.016 

-1.106 

-18 

-16 

-.796 

-.803 

-14 

-12 

-.592 

-.597 

-10 

-08 

-.367 

-.393 

-06 

-06 

-.178 

-.192 

-02 

00 

.008 

.000 

02 

06 

.169 

.180 

06 

08 

.396 

.381 

10 

12 

.331 

.586 

14 

16 

.767 

.763 

18 

20 

.987 

1.038 

SECTION  NORMAL-FORCE  COEFFICIENT 


-1.02*  -.881  -.624 

-.SOS  -.T4T  -.583 

-.399  -.366  -.491 

-.412  -.401  -.393 

-.212  -.214  -.212 

".Oil  -.024  -.046 

. 1T1  .131  .102 

.369  .342  .261 

.962  .92T  .3T2 

.753  .690  .473 

.991  .841  .999 


SECTION  RITCNIN8-M0MENT  COEFFICIENT 


-20 

-.292 

1 

• 

o 

O' 

m 

.180 

.395 

.441 

.404 

.311 

-18 

-16 

-.265 

-.093 

.116 

.301 

.419 

.431 

.356 

-14 

1  "1* 

-.183 

-.078 

.066 

.210 

.315 

.338 

.324 

-10 

-08 

-.123 

-.033 

.039 

.139 

.244 

.271 

.247 

-06 

-06 

-.066 

-.027 

.020 

.071 

.139 

.186 

.179 

-02 

00 

.000 

.000 

.002 

.009 

.030 

.057 

.076 

02 

06 

.056 

.026 

-.013 

-.048 

-.065 

-.051 

-.016 

06 

08 

.118 

•  056 

-.030 

-.115 

-.178 

-.159 

-.103 

10 

12 

.179 

.075 

-.055 

-.195 

-.257 

-.237 

-.177 

16 

16 

.262 

.092 

-.095 

-.244 

-.333 

-.341 

-.281 

18 

20 

.303 

.072 

-.176 

-.339 

-.419 

-.361 

-.245 
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TABLE  4 r  AERODYNAMIC  CHARACTERISTICS  FOR  HI  NO  3 
CONTINUED 

RCYNOLOS  NUMBER  ■  3.6  MILLION 


FRACTION  OF  SEMI  SPAN 


a  . 

OEG 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMA 

.-FORCE  COEFFICIENT 

-20 

-IB 

-1.035 

-1.116 

-1.050 

-.881 

-.627 

-.447 

-.288 

-16 

-14 

-.757 

-.801 

-.815 

-.754 

-.606 

-.492 

-.333 

-12 

-10 

-.556 

-.599 

-.601 

-.569 

-.460 

-.389 

-.300 

-08 

-06 

-.366 

-.394 

-.409 

-.402 

-.358 

-.304 

-.229 

-04 

-02 

-.177 

-.191 

-.210 

-.212 

-.210 

-.210 

-.166 

00 

02 

-.002 

-.008 

-.022 

-.033 

-.055 

-.078 

-.079 

04 

06 

.174 

.183 

.173 

.153 

.101 

.058 

.013 

08 

10 

.354 

.379 

.366 

.338 

.257 

.178 

.094 

12 

14 

.552 

.588 

.565 

.515 

.380 

.275 

.166 

16 

18 

.754 

.778 

.754 

.651 

.492 

.391 

.270 

20 

.894 

1.053 

.990 

.838 

.610 

.405 

.227 

SECTION  PITCHING- MOMENT  COEFFICIENT 


-.296 

-.074 

.186 

.354 

.443 

.404 

-.245 

-.095 

.118 

.304 

.434 

.445 

-.183 

-.079 

.066 

.211 

.321 

.353 

-.123 

-.054 

.039 

.140 

.246 

.271 

-.063 

-.026 

.020 

.072 

.138 

.185 

-.003 

.000 

.003 

.012 

.036 

.067 

.057 

.026 

-.015 

-.049 

-.065 

-.051 

.117 

.054 

-.031 

-.114 

-.176 

-.158 

.180 

.078 

-.056 

-.185 

-.263 

-.244 

.244 

.092 

-.094 

-.243 

-.347 

-.353 

.307 

.077 

-.173 

-.337 

-.426 

-.362 

32 
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TABLE  4 r  AERODYNAMIC  CHARACTERISTICS  FOR  WING  3 
CONTINUED 


MACH  NUMBER  •  2.01  REYNOLDS  NUMBER  •  1.7  MILLION  FREE  TRANSITION 


FRACTION  OF  SEMI  SPAN 

» . 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMAL-FORCE  COEFFICIENT 

-20 

-.830 

-.804 

-.717 

-.618 

-.479 

-.381 

-.281 

-18 

-16 

-.654 

-.655 

-.600 

-.522 

-.409 

-.334 

-.250 

-14 

-12 

lismo1  r, 

-.465 

-.423 

-.338 

-.279 

-.214 

-10 

-.396 

-.366 

-.301 

-.254 

-.197 

-08 

iSBi 1 

1 

-.327 

*1115  •  ♦ 

-.259 

-.224 

-.174 

-06 

HEK  1  •  THM 

-.251 

SfiW  •  ?  SSL 

-.211 

-.188 

-.151 

-04 

MsBi 1 

wB 1  ‘ 

-.172 

dBB 

-.160 

-.149 

-.125 

-02 

1  »  i 

-.073 

-.088 

-.094 

-.099 

-.088 

00 

mBB  ■  • 

.001 

-.012 

wb6P  * 

-.061 

-.064 

02 

SMF"^  T 

.076 

.072 

(sHV 

-.013 

-.031 

04 

.155 

.144 

.119 

.033 

.003 

06 

.235 

.218 

.185 

.076 

.032 

08 

.282 

.311 

.306 

.253 

URf*  !■ 

.121 

.065 

10 

.363 

.395 

.371 

.314 

.218 

.157 

.093 

12 

.441 

.479 

.442 

.373 

.264 

.194 

.122 

14 

16 

.624 

.631 

.572 

.478 

.342 

.254 

.167 

18 

20 

.803 

.791 

.701 

.582 

.414 

.310 

.212 

SECTION  PITCHING- MOMENT  COEFFICIENT 

-20 

If 

-.072 

.100 

.237 

.336 

.345 

.309 

-18 

-16 

-.066 

.081 

.197 

.285 

.300 

.274 

-14 

-12 

-.162 

.057 

.156 

.233 

-10 

-.136 

.047 

.134 

.206 

-08 

-.109 

ifawjfrTTTMi 

.038 

.110 

.177 

linns 

-06 

-.083 

.026 

.065 

.143 

.166 

.163 

-04 

-.056 

.017 

.059 

.107 

.131 

.135 

-02 

-.028 

-.010 

.008 

.028 

.062 

.086 

.094 

00 

-.002 

.001 

.002 

.010 

.028 

.053 

.068 

02 

.020 

.010 

-.008 

-.013 

-.009 

.011 

.033 

04 

.045 

.022 

-.014 

-.039 

-.048 

-.028 

-.003 

06 

.070 

.031 

-.022 

-.063 

-.083 

-.067  I 

-.034 

08 

.099 

.044 

-.034 

-.087 

-.119 

-.106 

-.069 

10 

.123 

.091 

-.044 

-.111 

-.147 

-.138 

-.100 

12 

.149 

.060 

-.054 

-.132 

-.179 

-.171 

-.132 

14 

16 

.208 

.068 

-.075 

-.175 

-.235 

-.225 

-.181 

18 

20 

.262 

.072 

-.097 

-.218 

-.287 

-.277 

-.231 
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TABLE  A.- AERODYNAMIC  CHARACTERISTICS  FOR  WING  3 
CONTINUED 


MACH  NUMBER  •  2,01 


REYNOLDS  NUMBER*  3.1  MILLION 


FREE  TRANSITION 


FRACTION  OF  SEMI  SPAN 

.05 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMA 

L-FORCE  COEFFICIENT 

-.816 

-.805 

-.736 

-.629 

-.481 

-.385 

-.281 

-.411 

-.341 

-.252 

-.47* 

-.500 

-.504 

-.442 

-.351 

-.297 

-.221 

-.333 

-.282 

-.212 

-.253 

-.222 

-.172 

-.011 

-.007 

-.012 

-.02* 

-.046 

-.062 

-.065 

.138 

.154 

.147 

.121 

•  072 

.033 

.001 

.292 

.313 

.306 

.257 

.179 

.120 

.065 

.443 

•  462 

.439 

.368 

.262 

.188 

.117 

.618 

.630 

.575 

.47* 

.336 

.252 

.164 

.796 

.780 

.700 

•  576 

.406 

.312 

.206 

SECTION  PITCHI  NO-MOMENT  COEFFICIENT 


-.269 

-.077 

.104 

.240 

.338 

.347 

.285 

.306 

-.160 

-.059 

.  066 

.163 

.241 

.265 

.228 

.252 

.172 

.197 

-.004 

.000 

.001 

.009 

.031 

.054 

.046 

.021 

-.014 

-.040 

-.049 

-.028 

.099 

.042 

-.034 

-.091 

-.122 

-.105 

.149 

.059 

-.054 

-.132 

-.179  1 

-.166 

.203 

.070 

-.076 

-.174 

-.230 

-.223 

.260 

.079 

-.097 

-.215 

-.280 

-.278 
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TABLE  4r  AERODYNAMIC  CHARACTERISTICS  FOR  WING  3 
CONCLUDED 


MACH  NUMBER  •  2.01  REYNOLDS  NUMBER*  3.1  MILLION  FIXED  TRANSITION 


M 

FRACTION  OF  SEMI  SPAN 

1 

.03 

.20 

.35 

.50 

.70 

.825 

.95 

SECTION  NORMAL- FOAL-  '“'EFFICIENT 

-20 

-.829 

-.824 

-.731 

-.635 

— 

-•40* 

— 

-•309 

-.284 

-IB 

-16 

-.535 

-.414 

-.311 

-.252 

-14 

-12 

-.465 

-.494 

-.476 

-.428 

-.343 

-.286 

-.216 

-10 

-08 

-.307 

-.330 

-.332 

-.308 

-.239 

-.224 

-.173 

-06 

-04 

-.141 

-.153 

-.159 

-.153 

-.148 

-.137 

-.113 

-02 

00 

-.009 

-.004 

-.023 

-.026 

-.047 

-.061 

-.066 

02 

04 

.141 

.154 

.140 

.120 

.074 

.035 

.003 

06 

08 

.287 

.314 

.297 

.261 

.180 

.122 

.066 

10 

12 

.442 

.474 

.442 

.380 

.273 

.198 

.122 

14 

16 

.619 

.627 

.574 

.482 

.348 

.258 

.168 

18 

20 

.811 

.793 

.707 

.389 

.413 

.320 

.213 

SECTION  PITCHING-MOMENT  COEFFICIENT 

-20 

-.272 

-.075 

.102 

.244 

.341 

.351 

.312 

-18 

-16 

.202 

.287 

.282 

.276 

-14 

-12 

-.156 

-.059 

.058 

.159 

.237 

.256 

.236 

-10 

-08 

-.106 

-.043 

.037 

.112 

.177 

.199 

.188 

-06 

•  r  • 

-.050 

-.022 

.015 

.031 

.099 

.120 

.124 

-02 

00 

-.004 

.000 

.003 

.009 

.031 

.053 

.071 

02 

04 

048 

.020 

-.013 

-.040 

-.050 

-.030 

-.003 

06 

08 

.098 

.041 

-.031 

-.093 

-.122 

-.107 

-.070 

10 

12 

.1  8 

.058 

-.053 

-.139 

-.187 

-.173 

-.131 

14 

16 

.204 

.069 

“.076 

-.178 

-.240 

-.229 

-.182 

18 

20 

.263 

.077 

-.098 

-.222 

-.283 

-.285 

-.232 

15-00 
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Figure  1.-  Plan  view  of  wings  showing  orifice  stations.  (Lengths  are 
given  in  inches;  stations  are  given  in  fractions  of  semispan.) 
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